Flow cytometric analysis of mouse spermatogenic function following exposure to ethylnitrosourea.
The effects of the mutagenic agent ethylnitrosourea (ENU) on spermatogenic function and sperm chromatin structure were studied by flow cytometry and the results compared with sperm head morphology measurements. Groups of mice received daily exposures ranging from 0 to 75 mg/kg body weight X 5 days and were sacrificed 28 days later. Fresh testicular cell suspensions and epididymal sperm were stained with acridine orange (AO) and measured by flow cytometry. Sperm nuclei were isolated, fixed, rehydrated, and then either subjected to thermal stress or not prior to staining with AO. Body weights were unaffected by the chemical exposure while the testicular weights were reduced by about 50%. Two-parameter (DNA, RNA) flow cytometry measurements showed a dose-response relationship in the loss of certain cell types, particularly the elongated spermatids, from the testes of treated animals. Flow cytometric analysis of both heat-stressed and non-heat-stressed nuclei showed a relationship between dosage and the coefficient of variation of alpha t [red/(red + green fluorescence)] measurements of AO stained nuclei, thereby demonstrating that alterations of chromatin structure occurred in response to ENU. Enzymatic digestions with RNAse, DNAse, and nuclease S1 suggest that the increase in red fluorescence is due to an increase of single-stranded DNA induced by heat or acid treatment of chemically altered chromatin structure. The lowest daily dosage used (5 mg/kg) caused no significant changes in ratios of testicular cell types, a questionable increase in abnormal sperm head morphology and a detectable change in chromatin structure expressed as alpha t. This report shows that our technique for assaying sperm nuclear chromatin structure appears to have the same level of sensitivity to ENU induced nuclear alterations as the sperm head morphology test.